Real time ultrasonography was used to compare the prevalence of gall stones in two groups of women aged 40-69: 632 women recruited from general practice registers and 130 vegetarians. One hundred and fifty six (25%) of the 632 women who ate meat and 15 (12%) of the 130 vegetarian women either had gall stones visible on ultrasonography or had previously undergone cholecystectomy (p <0 01). The prevalence of gall stones was found to increase with age and body mass index. The 2 5 fold increase in risk of developing gall stones in non-vegetarians compared with vegetarians was reduced to 19 when controlling for these two potentially confounding factors, but remained significant. A family history of gall stones was reported more often by women with gall stones, but no association was found with parity or use of exogenous oestrogens. Thus the importance of age and obesity to determine the prevalence of gall stone was confirmed, and a dietary factor associated with vegetarianism may prevent this common condition.
Introduction
Most data relating to the prevalence of gall stones are based on studies at necropsy, symptomatic cases, or selected populations.1 -3 Three investigations using oral cholecystectography or ultrasonography showed prevalences ranging from 12°/ in Welsh women aged No association was detected between gall stones and parity, use of oral contraceptives, social class, cigarette smoking, or coexisting conditions.
Discussion
As the prevalence of gall stones in women is believed to be twice that in men we restricted our study to women. This has been the largest study undertaken on an unselected group of middle aged women. Using a technique believed to be the most satisfactory for diagnosing gall stones we found the prevalence to be twice as high as that reported in South Wales, slightly higher than those found in Rome, and roughly comparable with those in a Tyrolean village (the only other studies using objective measurements in representative population samples). 4 11 12 Reasons for these variations have been speculated on elsewhere. 13 The finding that more than 700o of women with gall stones were asymptomatic favours conservative management of gall stones in such subjects-an aspect of controversy that has surrounded the management of gall stones for many years.
The most interesting findings related to the difference between vegetarians and non-vegetarians. Bias in the response of these two volunteer groups is unlikely to have explained the difference in the prevalence of gall stones: a high proportion of all eligible vegetarians responded to the invitation to participate, and in a comparison of responders and non-responders among non-vegetarians registered with local doctors the proportion of cholecystectomies was similar in the two groups. A higher proportion of vegetarians than non-vegetarians came from social classes I and II, but the difference was not significant, and social class was unrelated to the presence of gall stones. The vegetarians and non-vegetarians were drawn from various parts of the country, but the differences were greater than might have been explained on the basis of regional variations. Furthermore, the significant differences between the groups remained even after controlling for the effect of potentially confounding variables.
As rural Africans, who have a traditional diet, rarely develop gall stones'" diet, and particularly a deficiency of fibre, may be important in the aetiology of gall stones. Several within population studies have implicated total energy intake, cholesterol, fibre, simple sugars, the ratio of polyunsaturated to saturated fatty acids, and alcohol. '6-20 In all other studies the effects of dietary factors have been small. By contrast we found a 19 fold increase in risk of developing gall stones in non-vegetarians compared with vegetarians after controlling for potentially confounding factors, suggesting a protective effect of some dietary factor or factors associated with vegetarianism. We, and others, found that vegetarians tend to eat less saturated fat in addition to not eating meat and have a higher intake of fibre than non-vegetarians.
Medical textbooks still offer credence to the earliest suggested risk factors for developing gall stones: obesity (fat), parity (fertile), fair, middle aged (40). These and other data confirm the role of obesity, increasing prevalence with age, and a family history of gall stones. Failure to find a relation with parity and use of oral contraceptives in our study may be due to the relatively old age of our population. Numerous other factors may be associated with gall stones-for example, peptic ulceration, vagotomy, Crohn's disease, diabetes, and treatment with clofibrate. Failure to find associations in this study suggests that although risks may apply to selected groups of patients, these factors are not important in determining the prevalence of gall stones in the population.
In summary, despite the fact that the two groups studied were not strictly comparable, these data suggest that some dietary factor associated with vegetarianism affords a strong, independent protective effect against this common condition that results in appreciable morbidity in middle aged and elderly women. A case control study of the cases identified in this study may help to identify the dietary factor.
